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ADVANCED PROJECTS 
QUARTERLY REPORT 
MARCH 1970 


SUMMARY 
1.1 MISSION SUMMARY 1109 
1.1.1 Mission 1109 consisted of the CR-10 payload, launched 
into orbit by the Agena 1657 on 04 March 1970. The 


first stage booster was a Thor, Serial 69-041, 


1.1.2 Booster burn time was less than specified but separation 
events were normal. 


1.1.3 Agena performance was normal. 


1.1.4 The orbital parameters were as follows: 


(Rev. 28) 
Inclination 88. 00° 
Apogee 159.32 WN. Mi. 
Perigee 94,60 N. Mi. 
Period . 88,93 Min. 
Perigee Location. 60.57° N (descending) 


1.1.5 The first mission was 7 days, with 6302 frames exposed, 
returned by air catch on Rev. 115 on 11 March 1970. 
The second mission lasted 12 days, with 6060 frames 
exposed, with an air catch on Rev. 309 on 23 March 1970. 
Photographic performance of the forward and aft looking 
cameras for both missions was variable with the MIP given 
a rating of 110 for the -1 mission and 100 for the -2 mission. 
Quality of the forward looking camera was variable as in 
Mission 1108, and at magnification above 25X most imagery 
had an out of focus appearance. Quality was less variable 
on the aft looking camera, and at magnifications of 50X the 
imagery again experienced an out of focus appearance. 


1.1.6 The A-to-B transfer occurred normally. The OSFG, PMU, 
clock system, instrumentation and command System operation 
were all normal, 
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1.1.6 (Cont'd) 
The DISIC camera operation was normal. 
1.1.7 The average temperatures during the first mission were 
64°F on the master camera and 64°F on the slave 
camera. On the second mission, the master camera saw 
a temperature of 64°F and the average on the slave camera 


was 63°F. The thermal environment achieved with this 
system was near the pre-flight predictions. 


1.1.8 The recovery performance of both missions was normal. 


J-3 SYSTEM STATUS 
2.1 ENGINEERING SUMMARY 


2.1.1 Completed Engineering Drawing List (EDL) on CR-11 
for Configuration Audit Purpose. 


2.1.2 Completed vendor evaluation for Program Timer 
Procurement. ns ;: Pasadena, 
California was selected. 


Performed modification to the System Console to 
facilitate Command durations and DSR Word 
Monitoring. 


2.1.4 Performed modifications to the secondary P/L 
Simulator for the Secondary Payload. 





2.1.5 Performed engineering for updating Payload Simulator 
S/N 05 for use on vehicle 1654. 


2.1.6 Performing engineering for providing 400 H, backup 
power to the HIVOS and system consoles, 


2.1.7 Preparation of the Payload syetem Functional 
Schematic Soran ae 


2.1.8 Provided Ceuneh Support for CR-11 and CR-10, and 
performed audits of CR-11, CR-10, and CR-12. 
Issued Thermal Tape Pattern requirements. 


2.1.9 Issued Mass Properties Report for CR-11 and CR-10, 
plus Weight and Power Summaries for current payloads. 
Completed Analysis of Weights, measuring and record- 
ing procedures. | 
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(Cont'd) 


2.1.10 


2.1.11 


2.1.12 


2.1.13 


2.1.14 


2.1.15 


2.1.16 


2.1.17 


2.1.18 


2.1.19 


2.1.20 


2.1.21 


2.1.22 


2.1.23 


Completed design of thermal surface protective 
covers. 


Completed facilities installation drawings for 
collimator, shaker, and weight and balance 


‘blocks in Sunnyvale facility. Also pressure 


bottle installation for test facility. Initiated ~~ 
mod to collimator lazy susan stop block. 


Completed DISIC mount flatness studies, released 
drawing requirements for shimming. 


Completed water seal and felt door location studies, 
P/L path. 


Completed mods of Tilt Sling, Shop and Test Liaison 
support. 


Completed mechanical E.D.L. for CR Systems Audit. 
Completed deletion of Ng line to S/C. 


Completed orifice change of PMU on CR-10 and 
CR-11, also completed Vacuum Gauge Installation 
CR-13. 


Completed review of Air Log/J-3 Dolly Mating 
Procedure. 


Completed review of 55-Pin (Fairing) spinoff connector 
make-or-substitute trade-offs. -Made record release 
of squib adaptor drawing. 


Completed review of dynamic lift parameters. (Effort 
stopped when U.T.B. cancelled). 


Initiated GHE Operational Manual Revision, and ~ 
completed mechanical inputs to Training Manual 
Revision; mechanical, structural, thermal, PMU. 


Initiated study of mod to J-3 shipping/mating dolly 
side platforms for use in Sunnyvale facility. 


Performed review of proposed mod to parachute 
thermal cover. 





Louiien 5 ead mda Cvo@wrs:s aay 


“ropsscnet/C 
| . Page 4 of 28 Pages 


J-3 SYSTEM PROBLEMS 


2.2.1 Slit width clutches replaced by Boston after failure 
investigation revealed oil or grease contamination. 
First noted on CR-12, all units were tested in bell 
jar for flight certification. 


2.2.2 The "A" SRV waterseal was relocated approx. 0. 150 
inches in CR-13 to prevent interference with main 
camera material. All systems were rechecked to 
verify proper clearance, indicating tolerance buildup 
associated with CR-13 only. 


2.2.3 Digital Shift Register failed in CR-11 Command Box. 
Failure traced to open resistor which was replaced 
and proper Digital Shift Register operation verified. 
Failure attributed to manufacturing error by resistor 
vendor. No history of similar problems and no further 
corrective action is required. 


2.2.4 Switch Programmer S/N 213 failed due to improper 
output in relay matrix. Investigation revealed anomaly 
caused by spurious Haydon Timer output at time of 
power application. Failure occurs only after long 
(2 days) power off period. Same failure later occurred 
on another Haydon Timer. Development of a replace- 

+ ment item has begun with placement of develo nt 
and production go-ahead given | of 


Pasadena, California. 






2.2.5  CR-11 launch was cancelled due to improper tracking 
associated with UTB. CR-10 replaced CR-11 in launch 
schedule. As a result of UTB tracking problems on 
CR-11, CR-12 and CR-13, all systems were converted 
to STB. 


MANUFACTURING 


2.3.1 CR-10 The switch programmer and aft T/M boxes 
| were returned to Manufacturing for updating 
and rework. The felt door clearance and 
thermal taping mods were incorporated into 
the structures. All work was completed and 
the units were returned to Systems Test. 


2.3.2 CR-11 The switch programmer and aft T/M box were 
returned to Manufacturing for updating and re- 
work. The nitrogen valve installation and 
thermal taping mods were incorporated into 
the structures, All work was completed and 
the units were returned to Systems Test. 


ee aT a HANDLE 


2.3 


2.3.3 


2.3.5 


2.3.6 


2.3.7 


2.3.8 


2.3.9 


CR-12 


CR-13 


CR-14 


CR-15 


CR-16 


CR-8 
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MANUFACTURING (Cont'd) 


The switch programmer and slope programmer 
were completed and delivered to Systems Test. 
The PCM and filter mods were incorporated 
into the aft T/M box and it was delivered to 
Functional Test. 


The switch and slope programmers were de- 
livered to Systems Test. PCM and filter mods 
were incorporated into the aft T/M box and the 
box was delivered to Systems Test. 


The slope programmer was completed, switch 
programmer mods were incorporated and the 
PCM and filter mods were incorporated into 
the aft T/M box. The vacuum gage mount was 
installed in the main barrel. Ali units were 
returned to Systems Test. 


The system was CARTed to Q.A. on 9 January 
1970. 


The system was CARTed to Q. A. on 16 Februa 
1970. The switch programmer, command box, 
pyro box and current sensor were completed 
and delivered to Systems Test. The aft T/M 
and slope programmer have been delivered to 
Functional Test. 


All structures have been completed and the 
system is in Electrical Inspection for CART. 
Eight boxes have been installed in the system 
and the aft T/M, switch programmer, slope 
programmer and command boxes have been 
delivered to Functional Test. 


All mechanical work on the structures has bee: 
completed. The harness fabrication was 85% 
complete. Five boxes were completed, the SL 
conditioner and transfer box were delivered to 
Functional Test and the aft T/M, slope progra: 
mer, switch programmer, command and pyro 
boxes were in work. 
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2.3 MANUFACTURING (Cont'd) 


2.3.10 


2.3.11 


2.3.12 


SRV SUB Forebody retrofits were completed on 
SYSTEMS QR-2 and CR-14. The main water seal 
slot ef the aft cover of CR-13 "A" unit 
was modified. : 


SUB ASSEMBLIES 


TUNA The TUNA CR-13, CR-14, CR-15, CR-16 
and CR-8 have been completed and three 
Spare units are in work. 


PRESSURE All systems completed. 
DIAPHRAGM 


PMU CR-8 was completed mechanically and 
CR-16 and CR-8 were in the Electrical 
Shop. 


AGE 


Mechanical T7-2180 Motorized Tilt Slings (2) were 
completed. Mods were also incorporated 
after functional check out. 


Single-Channel Programmer Timer C/O 
Panel - Chassis and panel were completed. 


' Four-Channel Programmer Timer C/O 
Panel - Chassis and panel were completed. 


Electrical J-3 System Consoles - S/N 04 mods and 
rework were completed. 


APC Consoles - S/N 03 mods were com- 
pleted and the unit returned to AGE Test 
on 13 February 1970. S/N 05 mods were 
incorporated but the unit is being held for 
additional E.O.'s due for release 4 April. 


PCM Test Panel was completed and de- 
livered to Test on 28 January 1970. 


Payload Simulator - S/N 02, 04 and 06 


were updated to latest changes and de- 
livered to AGE Test. 
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2.3.13 






SPARE BOXES 
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The DSR and the first Silicon light pulse conditioner wer: 


received from SV. 


The second SLP is in work 
and will be completed by 15 June 1970. 


Both 


aft T/M boxes.are in work at SV. 








2.3.14 TAPE RECORDERS 
lipped the delivery schedule of the 
recorders as follows: 
Qty. Req'd Date Ship Date 
2 Feb. 20 April 20 
2 April 3 July 1 
2 May 15 Aug. l 
Since this schedule slippage, additional controls have 
been instituted at o see that the present schec 
ule is maintained. Work schedule has been adjusted to 
the new delivery schedule. — 
2.3.15 PCM'S AND COMMUTATORS 
Five of the rev Rc: have been received, 
tested and found to be good units. Delivery dates 
for the balance of the PCM's is as follows: 
S/N ECD 
006 April 8 
007 April 22 
008 April 29 
009 & 010 No definite ECD 
available. 
All electronics commutators have been received at A/F 
2.4 MANUFACTURING PROBLEMS 
2.4.1 Commutators 


Four each of the 1464617-2 and -6& mechanical 
commutators have been refurbished to extend the 


LCL date. 


Four additional units, one -2 and 


three -6's were returned for LCL refurbishment 
on 17 March 1970. No ECD is available for these. 


units at this time, 


Ld 


en ee 





2.4 


2.5 
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MANUFACTURING PROBLEMS (Cont'd) 


2.4.3 


TEST 


2.5.1 


2.5.2 


The four-channel timer is not available for QR2, 
CR15, CR16, and the two spare boxes. The first 
repaired unit was received 13 March 1970. This 
unit (S/N 109) was tested at A/P and found to be 
discrepant and can be used for test only. The re- 
maining three units a are due 10 April 
1970. 


Motor /Gearhead Assembly 


All units were reworked and have been received. 


SYSTEM STATUS 


CR8 Instruments System being refurbished. 
CR11 Storage Preps. | 

CR12 Storage Preps 

CR13 Environmental Preps 

QR2 Functional Test Phase 


CR14 Receiving and Inspection completed. 
Holding for SRV 


CR15 Receiving and Inspection Phase. 
Boston mods complete. 


COMPONENT STATUS 


All systems flight boxes are complete with the 
exception of: 


~ 


QR-2 Aft T/M 
Switch Progammer - iting Engineering 
disposition on 109R a 

CR-14 T/M (211) - Waiting for PCM and Commu- 


tator installation. Requires acceptance 
vibration. 


CR-15 Aft T/M - No PCM and commutator. 
Slope Programmer - Post-Vib functional 
test. 
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2.5.2 COMPONENT STATUS (Cont'd) 





CR-16 Command Box - In test post vib. 
Aft T/M - In test - preshake. 
Slope Programmer - To Mfg. - potting 
Switch Programmer - In test - pre pot - 
no timer. 


CR-8 Aft-T/M - In test 
. Transfer Box - In Mfg. 
Pyro Box - In Mfg. 
Slope Programmer - In Mfg. 
Switch Programmer - In Mfg. 
Command DSR - In Mfg. 
SLP Conditioner - In Test - preshake 


PMU STATUS 


QR-2 In re-shake after pressure transducer 
replacement. 

CR-14 Awaiting Acceptance 

CR-15 Awaiting Acceptance 

CR-16 Awaiting Acceptance 


TUNA STATUS 


Complete thru QR-2 

CR-14 In Post Shake Acceptance 
CR-15 In Vibration 

CR-16 Awaiting Acceptance 


3.0 J-3 PROBLEMS 


3.1 TEST 
3.1.1 Time Lost 
P/L Days Required Problems 
CR10 20 HIVOS retest due to corona 


on Instrument No. 1. Slit 
drive and instrument ramp- 
up problems. Removed In- 
strument #1 scan head for 
Special test. Completed scan 
head electronic special test. 


Removed Instr scan 
head and sent to or 
pinning of slit width and filter 


pots. Ramp up and response 

time problems, P/L path veri 

tion check revealed P/L rubbir 
_hard on bottom felt -_ 
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3.1 
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TEST 


J-3 PROBLEMS (Cont'd) 


3.1.1 Time Lost 
Days Required Problems 


P/L 


CR10 


CR11 


CR12 
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16 
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reworked felt door. Reshimmed In- 
strument #1. 


Boston reworked No. 2 slit assembly, 
would not adjust to small enough slit 
width for block test. Problems in 
target drive syncronization on 60" 
targets. Replaced filters in Instru- 
ment #2. Reshimmed both instrument 
Completed block test. Completed lam 
adjustments and live run. Replaced 
200 pps lamp. Boston changed slit 
control pots. Slit width cam adjust- 
ments and changes required 6 strobe 
tests. During operations P/L came o 
exit roller 3 times. During confidenc 
run at VAFB, P/L ran off exit roller. 
A special test was run at A/P to deter 
mine feasibility of continuing with UT: 
P/L. System ran tracking tests after 


. decision was made to use STB P/L on 


Block test required due to switch fron 
UTB P/L to STB P/L. (De-shimmed 
each instrument .0005"). 


Boston replaced phenolic drive gear o 
cam follower shaft of Instrument #2. 
Boston removed both high efficiency 
amplifiers because of creep problem 
high speed shutdown. New amplifier 
sent from Boston. Removed Instrum« 
#1 A/O for repairs. Boston worked 
FEDR on slit width control on Instru- 
ment #2. Installed repaired A/O. Re 
moved both scan heads for slit width 
pot pinning. Ran resotest. Found 
filter trays installed in the wrong in- 
struments. Reshimmed both instru- 
ments 3 times. High efficiency ampl. 
fier adjustment and troubleshooting. 
Found rubbing on bottom side of felt 
door. Reworked felt door. : 


~TFOP-SRECRE? /C 





Page of 28 Pages 


3.0 J-3 PROBLEMS (Cont'd) 
3.1 TEST 
3.1.1 Time Lost 


P/L Days Required Problems 
CR12 35 During running of cycle rates, P/L 


twisted and came off exit roller in 
Instrument #2 shearing pin. 

— --— Tracking rerun required because 
of switch from UTB P/L to STB 
P/L. Re-block Test required due 
te switch in P/L. Scan head rework. 
Deshimming required; Instrument #1 
and #2. 


CR13 21 Tracking problems determining T/U 
offset and I/R attitude. Found warpex 
flange on'B' T/U, replaced with CR14 
'B'. Also had problems with DISIC 
tracking, T/U offset, and P/L hitting 
W/Sin cover. Moved W/S. During 
functional test the P/L folded over at 
Instrument #2 exit roller, prompting 
a retrack with UTB. Retracking. 
Completed 12 C & W's. IR reshimme 
Retracking required after decision to 
use STB P/L only. Replaced SLP he: 
CTA rework to dual spring configura- 
tion. CTA removed for readjustment 
and reinstalled. Control package 
relay found not wired to latest FEWO 
on No, 1 side - reworked. ‘Improper 
T/U on DISIC 35 mm. Demated and 
repaired. 


QR2 9 Boston mods delayed start of Instr. 
Acceptance test. System holding for 
forebody fit and T/U acceptance. GE 
supplied dummy T/R in SRV with wr< 
connector, which, when connected, 
damaged harness connector. Requir 
harness replacement. Sheared pin ir 
hand cycling portion of tracking. Re 
moved instruments from barrel to 
replace shuttle on Instrument #2 that 
caused binding. Replaced T/U in 
SRV A; made strange noises. Drum 
dragging - found light shield rubbing 
Sepaired: 
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3.0 J-3 PROBLEMS (Cont'd) 


3.1 


TEST 


3.1.1 


AGE 
3.2.1 


“FPOP-SRERED/ C - -completed 4-6-70. 


Time Lost 


P/L Days Required Problems 


CR14- - Boston mods. Receiving and inspectic 
found brake voltage on No. 1 T/U to be 
marginal. Reworked T/U. 


~—_— == _ 


Electrical AGE . 


P/L Simulator S/N 04 in use in test set-up per SV 
request. Purpose of test is to 
isolate the cause of the noise 
triggered write complete pulse noted 
in our set-up at A/P using a simulatc 
with a system C/Oconsole, and to 
determine if the removal of CR23 dioc 
in the simulator is an acceptable fix. 
This would be dependent on the fact 
that the test set-up at A/P is in effect 
more sensitive than the Agena, P/L 
Simulator set-up as used at SV VST. 


S/N 06 C/O completed 3/24/70. Q.A. 
buy-off and system closed up 4/2/70. 


S/N 05 in Mfg. for rework Mfg. ECD 
5-1-70. S/N 02 in VST - SV. S/N 03 
at VAFB. 


System C/O S/N 02, 04, and 05 in use in System 

Console .test at this time. S/N 03 in Mfg. for 
rework, ECD 4-7-70. S/N 01 in AGE 
area, in use in test set-up as indicate 
under P/L simulator S/N 04. 


Secondary P/L No change; S/N 001 in SV; S/N 002 at 
Simulator VAFB; S/N 003 awaiting C/O in AGE 
area. | ; 


Auto Prog. S/N 103 - additional mods being per- 

Console formed in the AGE area at this time - 
ECD 4-3-70. S/N 104 in System at 
this time. S/N 105 in Mfg. for rewor 
ECD 4-8-70. 


HIVOS Console Preliminary portions of checkout con 
pleted. '"H" timer installed and all 


functions verified, Remaining item t 
be verified re er in the re 
covery section (unit reworked 4-1-7( 


Unit to be reinstalled and 
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4,0 PAYLOAD INTEGRATION 


4.1 DESIGN AND TEST INTEGRATION 


4.1.1 Released the following SDRD's: 


073-1, -2 Removal of vacuum gage from CR10 
and installation on CR13. 


079-1 Delete No purge at S/C. 

080-2 Blossom T/M frequency change. 

085-3 Switch Programmer noise suppression. 

088-1, -2 P/L Simulator modifications. 

089 Reflected ripple filter for DC-DC 
converter. 


090-2, -3, -4 Timer testing & replacement. 
-2 


091-1, Disable MCD & PMU level switchover 
for CR10 and CR11. 

092 DSR subsystem compatibility test. 

093, -l Delete DSR signal return, 

094 Reconfigure all systems to STB. 

095, -1 Pinpuller torque value change. 

096 PCM test data output change. 

097 Switch Programmer configuration 
change for CR10. 

098 400 Hz power back-up for system consoles. 

099 Component S/N vs Dash Number 
assignments. 

100 Reassignment of system dash numbers. 

101 Deletion of Test Procedure CR 1210. 


Completed CR-9 Post Flight review and prepared summar 
of anomalies. Presented post flight briefing coe 
gram Manager. , 
Provided technical support to CR-11 flight preps and fail- 
ure analysis. Prepared and presented R-7 briefing at 
VAFB and conducted customer buy-off meeting. 


Completed pre-launch audits dn CR-10 and provided 
technical support during flight preps. Conducted storage 
audit meeting and customer buy-off meeting. Prepared 
and presented R-7 briefing at SAMSO and R-1 at VAFB. 


Completed Systems Integration Audit, black box screening 


and CSE Audit of CR-10 and CR-11. Completed Systems 
Integration Audit on CR-12. 
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4,0 PAYLOAD INTEGRATION (Cont'd) 


4. 


1 


DESIGN AND TEST INTEGRATION 


4.1.6 Began audit check of schematics being prepared for 
the Systems Functional Schematic Book. 


4.1.7 Completed updating of SOP's in support of Configuration 
Management Plan and submitted for review and release. 


4.1.8 Began preparation of addendum to J-3 Training Manual 
to reflect system changes incorporated since original 
release of manual. 


4.1.9 Coordinated special DSR subsystem compatibility test 
with Agena 1659 to verify corrective action for an 
SGLE/DSR ground loop. Test demonstrated satisfac- 
tory performance of a proposed design change. Dele- 
tion of a DSR signal return was then authorized. 


4.1.10 Completed revision of the Boston/AP Interface Specifi- 
cation to incorporate SCN's and clarify and standardize 
nomenclature. 


4.1.11 Conduct CR-12 post chamber critique and began pre- 
parations for pre-storage audit. 


4.1.12 Provided normal technical direction and support for 
all systems in test. 


9.0 OPERATIONS AND ANALYSIS STATUS 


3. 


1 


MISSION PROGRAMMING AND OPERATIONS 


9.1.1 The Mission Programming and Operations group 
. was occupied during the subject report period mainly 
with supporting the CR-10/1109 flight and with prep- 
arations for the move to aoe 
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5.0 OPERATIONS AND ANALYSIS STATUS -(CONT'D) 
‘5,1 MISSION PROGRAMMING AND OPERATIONS 


5.1.2 


5.1.3 


5.1.4 


-CR-10 Flight Support 


- Successful support was provided throughout the flight 


to achieve mission objectives which included the 
following: 


5.1.2.1 Excellent ramp-to-orbit match. 


5.1.2.2 Satisfactory use of the 7 DMU rockets 
carried for the mission. 


5.1.2.3 Adequate and timely updates and reports. 


An additional requirement for this mission was to 
provide the Army Topographical Command with 
precision clock correlation and transmit beacon data. 
Considerable computer programming effort was re- 
quired to provide a listing of the transit beacon station 
acquisition times and the beacon status (on or off) dur- 
ing the acquisition period. 


Building computer Phase-Over 


Some effort was made during this report , in 







coordinating the group's move to Building 
Initially, assurance was made that all flig pport 
computer programs will compile on the 360/50, using 
the version 16 FORTRAN compiler which is the same 
version used on the 360/65. 


9.2 SYSTEM PERFORMANCE ANALYSIS 


5.2.1 


CR-10 Support - Completed flight activity. Telemetry 
Analysis Report in progress. Clock 
correlation in progress. PET meeting 
preparation in progress, 


CR-11 Support - Completed retracking. Completed 
Block test analysis. 


CR-12 Support - Completed block test analysis. Pre- 
storage analysis in progress. 


CR-13 Support - Pre-Chamber analysis in progress. 


QR-2 Support - Completed tracking test analysis in 
the functional test. 
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5.0 OPERATIONS AND ANALYSIS STATUS (Cont'd) 


5.3 COMPUTER OPERATIONS & APPLICATIONS 








5.3.2 Area History File (AHF) 


Sighting Interval Distribution (SID) and Photographic 
Age Distribution (PAD) completed and sent to Head- 

quarters. Programming completed on Mission Per- 
formance Summary (MPS) and final checkout started. 
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